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THE EFFECT OF DIETARY SUPPLEMENTATION WITH
DIFFERENT FORMS AND LEVELS OF ORGANIC 
CHROMIUM ON BROILERS MEAT QUALITY 
6YHWODQD3.HOHPDQ6ODYNRȿ.HYUHãDQ%RULãD6XSLü
/LGLMD3HULüDQG9ODGLPLU6WUXJDU
7KLVSDSHUGHDOVZLWKWKHHIIHFWRIVXSSOHPHQWDWLRQZLWKWKHWKUHHGLIIHUHQWSUHSDUDWLRQV
RIRUJDQLFFKURPLXPFRPSOH[HVWKHHWK\OHQHGLDPLQHWHWUDDFHWLFDFLGFRPSOH[ZLWKFKUR
PLXPFKURPLXP,,,O\VLQHDQGFKURPLXPSLFROLQDWHRQEURLOHUVPHDWTXDOLW\,QHYHU\
SUHSDUDWLRQVXSSOHPHQWLQJEURLOHUVGLHWFKURPLXPZDVSUHVHQWDWWKHWKUHHGLIIHUHQWOHYHOV
DQGPJNJ7KHPHDWTXDOLW\ZDVPRQLWRUHGZLWKUHVSHFWWRWKHIROORZLQJ
SDUDPHWHUVWKHFRQWHQWVRIIDWSURWHLQPLQHUDOVDQGZDWHU
,WZDVREVHUYHGWKDWWKHIDWFRQWHQWLQEURLOHUVZKLWHPHDWZDVVLJQL¿FDQWO\ORZHULI
WKHLUGLHWZDVVXSSOHPHQWHGZLWKPJNJFKURPLXPLQWKHIRUPRIFKURPLXP,,,O\VLQH
,QDGGLWLRQGLIIHUHQWNLQGVRISUHSDUDWLRQVLQÀXHQFHGWKHSURWHLQIDWDQGZDWHUFRQWHQWLQ
WKHZKLWHPHDW:DWHUFRQWHQWLQZKLWHDQGUHGPHDWZDVORZHULQDOOH[SHULPHQWDOJURXSV
LIFRPSDUHGWRWKHFRQWURO+RZHYHUWKHSURWHLQFRQWHQWLQZKLWHDQGUHGPHDWZDVKLJKHU
LQH[SHULPHQWDOJURXSVWKDQLQWKHFRQWURORQH
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INTRODUCTION
Chromium is an essential trace element required for normal carbohydrate and lipid 
PHWDEROLVPLQKXPDQVDQGDQLPDOV3UHYLRXVUHVHDUFKSRLQWHGWRWKHEHQH¿FLDOHIIHFWV
of organic chromium supplementation in poultry diet on meat quality, in terms of fat reduc-
tion and increase in protein content (2-5). Chromium picolinate, chromium proteinase and 
chromium-enriched yeast are the most used forms of chromium as supplementation. The 
6YHWODQD3.HOHPDQ%6F'U6ODYNR(.HYUHãDQ3URI'U%RULãD6XSLü3URI'U/LGLMD3HULü$VVRF3URI
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purpose of this research was to examine the effects of the two organic chromium prepara-
tions, ethylenediaminetetraacetic acid complex with chromium and chromium(III)-lysine, 
which have not been applied so far, on broilers meat quality, as estimated according to the 
fat, protein, minerals and water content. Chromium picolinate, which has already been 
used as a diet supplement, was introduced for the purpose of comparison.
(;3(5,0(17$/
Preparation Hela I, the ethylenediaminetetraacetic acid complex with chromium(III), 
was synthesized according to the instructions (6). Hela II, the complex of chromium(III) 
with lysine, was synthesized according to the procedures for production of metal lysine 
FRPSOH[HV+HOD,,,FKURPLXPSLFROLQDWHZDVSUHSDUHGIROORZLQJWKHPHWKRGRI$Q-
GHUVRQHWDO
The experiment has been conducted in accordance with the technical and technologi-
cal standards for fattening chicken broilers. The one-day old, male and female chicken 
EURLOHUVRI$UERU$FUHVî5RVVK\EULGVZHUHXVHGLQWKHH[SHULPHQW7KHWRWDOQXP-
ber of 150 broilers was divided into 10 groups of 15 chickens, which were fattened for 
42 days. The control group had a controlled diet, whereas the remaining nine had a diet 
supplemented with the preparations made with the three different levels of chromium: 
0.2; 0.4 and 0.6 mg/kg (experimental groups). The chickens were slaughtered six weeks 
later and from the six chickens, randomly chosen from each group, samples of white and 
red meat were taken for the anaysis. Samples were stored at -20ºC until before they were 
analyzed.
Contents of fat, protein, minerals and water content were determined according to the 
JUS ISO methods. The water content was measured according to JUS ISO 1442: 1997, 
DQGPLQHUDOVDFFRUGLQJWR-86,623URWHLQFRQWHQWLQZKLWHDQGUHGPHDWZDV
GHWHUPLQHGDFFRUGLQJWRWKH.HMOGDKOPHWKRG)RUWKHSXUSRVHRIGH¿QLQJWKHSURWHLQIRU
the samples solubility, use was made of the instrument Turbotherm, Gerhardt, Germany 
DQGIRUGLVWLOODWLRQWKHLQVWUXPHQW9DSRGHVW*HUKDUGW*HUPDQ\)DWFRQWHQWLQPHDW
samples was determined according to the method JUS ISO 1444:1996, using the continual 
6R[KOHWH[WUDFWLRQDSSDUDWXV5$)$7(&(;75$81,77HFDWRU&RORUDGR7KHYDOXHV
were determined by the six repeated analyses, and results were statistically processed by 
means of variance analysis.
5(68/76$1'',6&866,21
The protein content in white meat was higher in all experimental groups than in the 
FRQWURORQH7DEOH,WUHDFKHGLQWKHFRQWUROJURXSDQGWKHKLJKHVWYDOXHRI
WKLVSDUDPHWHUZDVIRXQGLQWKHJURXSZKRVHGLHWZDVVXSSOHPHQWHGZLWK+HOD
I preparation containing 0.4 mg/kg chromium. Moreover, the protein content in red meat 
ZDVDOVRKLJKHULQDOOH[SHULPHQWDOJURXSVDVFRPSDUHGWRWKHFRQWURO,WZDVLQ
WKHFRQWUROJURXSDQGWKHKLJKHVWYDOXHRIZDVIRXQGLQWKHJURXSZKRVHGLHWZDV
supplemented with Hela I preparation, as was the case with the white meat (Table 2.).
Table 1. Protein, fat, minerals and water contents in white meat of broilers whose 
diet was supplemented with three different forms and  levels of organic chromium.
5HVXOWVDUHH[SUHVVHGDVDQGUHSUHVHQWPHDQYDOXHVWDQGDUGGHYLDWLRQ
Treatment Protein Fat Minerals Water
Hela I 0.2 mg/kg    
Hela I 0.4 mg/kg    
Hela I 0.6 mg/kg    
Hela II 0.2 mg/kg    
Hela II 0.4 mg/kg    
Hela II 0.6 mg/kg    
Hela III 0.2 mg/kg    
Hela III 0.4 mg/kg    
Hela III 0.6 mg/kg    
Control    
7KHIDWFRQWHQWLQZKLWHPHDWUDQJHGEHWZHHQDQG7KHORZHVWEXWDOVR
VWDWLVWLFDOO\VLJQL¿FDQWYDOXHZDVREVHUYHGLQWKHJURXSZKRVHGLHWZDVVXSSOHPHQWHG
with Hela II preparation, with 0.4 mg/kg chromium. It was found that the linear increase 
in the fat content was in correlation with increase in chromium content in Hela I supple-
mented diet. However, the preparation Hela II demonstrated approximately equal and low-
est values for all chromium levels compared to the other two preparations and the control 
diet group. The diet with Hela III preparation resulted in the values approximately equal 
to those of the control group for 0.2 and 0.4 mg/kg chromium levels. The fat content in 
ZKLWHPHDWZLWKWKHKLJKHVWFKURPLXPOHYHOZDVVLJQL¿FDQWO\ORZHU7KHIDWFRQWHQWLQUHG
PHDWUDQJHGEHWZHHQDQG7KHORZHVWYDOXHZDVIRXQGLQWKHEURLOHUVZKRVH
diet was supplemented with Hela II with  0.6 mg/kg chromium, and the highest one in the 
group whose diet was supplemented with Hela I with 0.6 mg/kg chromium. Therefore, the 
preparation Hela II resulted in approximately equal and lowest fat content values for dif-
ferent chromium levels both in white and red meat. 
Table 2. Protein, fat, minerals and water contents in red meat of broilers whose diet was supple-
PHQWHGZLWKWKUHHGLIIHUHQWIRUPVDQGOHYHOVRIRUJDQLFFKURPLXP5HVXOWVDUHH[SUHVVHGDV
DQGUHSUHVHQWPHDQYDOXHVWDQGDUGGHYLDWLRQ
Treatment Protein Fat Minerals Water
Hela I 0.2 mg/kg    
Hela I 0.4 mg/kg    
Hela I 0.6 mg/kg    
Hela II 0.2 mg/kg    
Hela II 0.4 mg/kg    
Hela II 0.6 mg/kg    24
Table 2. Continued
Hela III 0.2 mg/kg    
Hela III 0.4 mg/kg    
Hela III 0.6 mg/kg    
Control    
The water content in both white and red meat were lower in all experimental groups 
FRPSDUHGWRWKHFRQWURO,WZDVLQZKLWHPHDWRIWKHFRQWUROJURXSWKHORZHVW
YDOXHRIWKLVSDUDPHWHUZDVIRXQGLQWKHEURLOHUVZKRVHGLHWZDVVXSSOHPHQWHG
ZLWK+HOD,ZLWKPJNJFKURPLXP7KHKLJKHVWZDWHUFRQWHQWLQUHGPHDWZDV
DQGWKHORZHVWRQHLQWKHEURLOHUVJURXSZKRVHGLHWZDVVXSSOHPHQWHGZLWK+HOD
,,,ZLWKPJNJFKURPLXP7KHVHGLIIHUHQFHVEHDUQRVWDWLVWLFDOVLJQL¿FDQFH
0LQHUDOVFRQWHQWLQZKLWHPHDWUDQJHGEHWZHHQDQG7KHKLJKHVWYDOXH
was found in the broilers group whose diet was supplemented with Hela II with 0.4 mg/kg 
chromium, and the lowest one in the group whose diet was supplemented with Hela II 
ZLWKPJNJFKURPLXP&RQFHUQLQJUHGPHDWWKHKLJKHVWPLQHUDOFRQWHQWRI
was found in the broilers group whose diet was supplemented with Hela I with 0.2 mg/kg 
FKURPLXPDQGWKHORZHVWRQHZDVIRXQGLQWKHEURLOHUVJURXSZKRVHGLHWZDV
supplemented with Hela III with 0.4 mg/kg chromium. However, the differences in min-
HUDOFRQWHQWLQZKLWHDQGUHGPHDWEHDUQRVWDWLVWLFDOVLJQL¿FDQFH
&21&/86,21
Chromium(III)-lysine supplemented diet with 0.4 mg/kg chromium resulted in sta-
WLVWLFDOO\VLJQL¿FDQWIDWFRQWHQWUHGXFWLRQLQZKLWHPHDWIURPWR7KHIDWFRQ-
tents in white meat were lower in all broilers groups whose diet was supplemented with 
chromium (III)-lysine and chromium tripicolinate compared to the ones which had usual 
diet. The fat content reduction in red meat for all chromium levels was found only in chro-
mium(III)-lysine supplemented diet. 
Water content in white and red meat were lower in all experimental groups than in 
the control one. However, the protein content in white and red meat was higher in all ex-
perimental groups as compared to the control one. However, these data bear no statistical 
VLJQL¿FDQFH
In conclusion, the presented results show that supplementation with organic chromium 
in broilers diet enhances the meat quality, especially of white meat, due to the fat content 
reduction. Best results in all examined preparations were obtained with chromium(III)-
lysine, since its supplementation resulted in the highest reduction of fat content in white 
and red meat.25
5()(5(1&(6
1. Mertz, W.: 3UHVHQWNQRZOHGJHRIWKHUROHRIFKURPLXP)HGHUDWLRQ3URFHHGLQJV33

2. Kim, S.W., Han Choi, Y.J., Kim, Y.H., Shin, I. S. and B.J. Chae:  Effects of chromium 
picolinate on growth performance, carcass composition and serum traits of broilers 
IHGGLHWDU\GLIIHUHQWOHYHOVRIFUXGHSURWHLQ$-$6. 8, 5 (
 'HEVNL%=DOHZVNL:*UDODN0$DQG7.RVOD&KURPLXP\HDVWVXSSOHPHQWD-
tion of chicken broilers in an industrial farming system. J. Trace Elem. Med. Biol. 18 
(2004) 47-51.
4. Sahin, K., Sahin, N. and O. Kücük: Effects of chromium and ascorbic acid supple-
mentation on growth, carcass trails, serum metabolites, and antioxidant status of 
EURLOHUFKLFNHQVUHDUHGDWDKLJKDPELHQWWHPSHUDWXUH&1XWULWLRQ5HVHDUFK 23

 +RVVDLQ60%DUUHWR6/DQG&*6LOYD*URZWKSHUIRUPDQFHDQGFDUFDVVFRP-
SRVLWLRQRIEURLOHUVIHGVXSSOHPHQWDOFKURPLXPIURPFKURPLXP\HDVW$QLP)HHG
Sci. and Tech. 71
6. Randal, E. H.: The ethylenediaminetetraacetic acid complex with chromium(III). J. 
$PHU&KHP75 
 /HX0863DW=LQSUR&RUSRUDWLRQ$EVWU57 (1990)
 $QGHUVRQ5$%U\GHQ1$3RODQVN\00DQG.*DXWVFKL'LHWDU\FKURPLXP
effects on tissue chromium concentrations and chromium absorption in rats. J. Trace 
Elem. Exp. Med. 9 (1996) 11-25.
ȿɎȿɄȺɌȾɈȾȺɌɄȺɊȺɁɅɂɑɂɌɂɏɈȻɅɂɄȺɂɇɂȼɈȺɈɊȽȺɇɋɄɂ
ȼȿɁȺɇɈȽɏɊɈɆȺɍɂɋɏɊȺɇɂȻɊɈȳɅȿɊȺɇȺɄȼȺɅɂɌȿɌɆȿɋȺ
ɋɜɟɬɥɚɧɚɉɄɟɥɟɦɚɧɋɥɚɜɤɨ(ɄɟɜɪɟɲɚɧȻɨɪɢɲɚɋɭɩɢʄ
Ʌɢɞɢʁɚɉɟɪɢʄɢȼɥɚɞɢɦɢɪɋɬɪɭɝɚɪ
ɏɪɨɦʁɟɟɫɟɧɰɢʁɚɥɧɢɦɢɤɪɨɟɥɟɦɟɧɬɧɟɨɩɯɨɞɚɧɡɚɦɟɬɚɛɨɥɢɡɚɦɭɝʂɟɧɢɯɯɢɞɪɚɬɚ
ɢɥɢɩɢɞɚɐɢʂɨɜɨɝɚɪɚɞɚɛɢɨʁɟɢɫɩɢɬɢɜɚʃɟɟɮɟɤɬɚɞɜɚɩɪɟɩɚɪɚɬɚɨɪɝɚɧɫɤɢɜɟɡɚɧɨɝ
ɯɪɨɦɚɯɪɨɦ,,,Hɬɢɥɟɧɞɢɚɦɢɧɬɟɬɪɚɫɢɪʄɟɬɧɚɤɢɫɟɥɢɧɚɢɯɪɨɦ,,,ɥɢɡɢɧɤɨʁɚɞɨ
ɫɚɞɚɧɢɫɭɩɪɢɦɟʃɢɜɚɧɚɧɚɤɜɚɥɢɬɟɬɦɟɫɚɛɪɨʁɥɟɪɚɩɪɚʄɟɧɨɝɩɪɟɤɨɫɚɞɪɠɚʁɚɩɪɨɬɟ
ɢɧɚɦɚɫɬɢɦɢɧɟɪɚɥɧɢɯɦɚɬɟɪɢʁɚɢɜɨɞɟɏɪɨɦ,,,ɩɢɤɨɥɢɧɚɬɤɨʁɢʁɟɜɟʄɩɨɡɧɚɬ
ɤDRɞɨɞɚɬɚɤɭɢɫɯɪɚɧɢɛɪɨʁɥɟɪɚɭɤʂɭɱɟɧʁɟɭɢɫɬɪɚɠɢɜɚʃɟɪɚɞɢɩɨɪɟɻɟʃɚɍɤɭɩɧɨ
ɛɪɨʁɥɟɪɚɩɨɞɟʂɟɧɨʁɟɭɝɪɭɩɚɩɨɩɢɥɢʄɚɭɫɜɚɤɨʁɝɪɭɩɢȳɟɞɧɚɝɪɭɩɚʁɟ
ɞɨɛɢʁɚɥɚɯɪɚɧɭɛɟɡɞɨɞɚɬɤɚɯɪɨɦɚɤɨɧɬɪɨɥɚɚɩɪɟɨɫɬɚɥɢɯɞɟɜɟɬɯɪɚɧɭɫɚɞɨɞɚɬɤɨɦ
ɬɪɢɪɚɡɥɢɱɢɬɚɩɪɟɩɚɪɚɬɚɭɬɪɢɧɢɜɨɚɢPJNJɇɚɤɨɧɬɨɜɚɩɢɥɢʄɢɫɭ
ɡɚɤɥɚɧɢɢɨɞɲɟɫɬɧɚɫɭɦɰɟɨɞɚɛɪɚɧɢɯɩɢɥɢʄɚɢɡɫɜɚɤɟɝɪɭɩɟɭɡɟɬɢɫɭɭɡɨɪɰɢɛɟɥɨɝ
ɢɰɪɜɟɧɨɝɦɟɫɚɡɚɚɧɚɥɢɡɟ
ɏɪɨɦ,,,ɥɢɡɢɧɞɨɞɚɬɭɯɪɚɧɭɛɪɨʁɥɟɪɚɞɨɜɟɨʁɟɞɨɫɬɚɬɢɫɬɢɱɤɢɡɧɚɱɚʁɧɨɝɫɧɢ
ɠɟʃɚɫɚɞɪɠɚʁɚɦɚɫɬɢɭɛɟɥɨɦɦɟɫɭɫɚɧɚȼɪɟɞɧɨɫɬɢɫɚɞɪɠɚʁɚɦɚɫɬɢɭ26
ɛɟɥɨɦɦɟɫɭɡɚɯɪɨɦ,,,ɥɢɡɢɧɢɯɪɨɦɬɪɢɩɢɤɨɥɢɧɚɬɢɦɚʁɭɧɢɠɟɜɪɟɞɧɨɫɬɢɩɪɢɫɜɢɦ
ɧɢɜɨɢɦɚɭɨɞɧɨɫɭɧɚɤɨɧɬɪɨɥɧɭɝɪɭɩɭɋɧɢɠɟʃɟɫɚɞɪɠɚʁɚɦɚɫɬɢɭɰɪɜɟɧɨɦɦɟɫɭɡɚɫɜɟ
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